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[0001] This application claims the benefit of Korean Application(s) No. 10-2002- 
0075001 filed on November 28, 2002, which is/are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

[0002] The present invention relates to a washing machine, and more particularly, to a 

filter assembly of a washing machine having a simple structure to separate dirt or particles 

involved in washing water using a centrifugal force. 

Discussion of the Related Art 
10 [00031 Generally, a washing machine is an apparatus for removing contaminating 

particles attached to the laundry, e.g., clothes, linen, etc., using interaction between water and 

detergent. 

[0004] Such a washing machine is categorized into an agitator type, a pulsator type 
and a drum type. The agitator type washing machine rotates a washing rod protruding upward 
15 fi-om a bottom center of a tub clockwise and counterclockwise. The pulsator type washing 
machine performs a washing step using a firictional force between a current, which is 
generated from a disc type pulsator rotating on a bottom of a washing tub clockwise and 
counterclockwise, and the laundry. And, the drum type washing machine performs a washing 
step by putting the laundry, detergent, and water in a drum having a plurality of protruding 
20 tumbling ribs form its inner surface and by rotating the drum at a low rotational speed. 

[0005] If the washing step is performed using one of the various type washing 
machines, the dirt or particles are separated from the laimdry. Lots of particles are accordingly 
contained in the used water after completion of the washing step. 

[0006] Meanwhile, the used water is generally discharged outside using a drain pump. 
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a filter provided in the filter case, the filter having a plate disposed in firont of the opening to 
prevent a heavy particle firom passing through the opening wherein the heavy particle is 
gathered in a central area by a centrifugal force when water flowing in the filter case via the 
inlet whirls to pass through the opening. 

[0012] Preferably, the filter case is cylindrical, the inlet is provided on an outer 
surface of the filter case along a tangent direction, and the plate and the opening are circular. 

[0013] Preferably, the filter case includes a tube having the inlet and outlet on a 
circumference thereof, a partition wall provided in the tube to partition an internal space of 
the tube into first and second chambers communicating with the inlet and outlet, respectively, 
and the opening perforating the partition wall. 

[0014] More preferably, the inlet is provided on an outer surface of the tube along a 
tangent direction, an impeller is provided in the second chamber to forcibly circulate the water 
by being rotated by a motor, and the filter is provided in the first chamber. 

[0015] Preferably, the filter includes a cap fitted to the filter case to be fixed thereto, a 
shaft extending from the cap toward the opening, and the plate provided at an end of the shaft 
to be disposed in front of the opening with a predetermined gap. 

[0016] More preferably, the shaft is disposed along a central axis of the filter case, the 
filter is built in one body, a size of the plate is larger than that of the opening, an edge of the 
plate is overlapped Avith a rim of the opening, and the filter fiirther includes a handle 
extending from the cap to facilitate to be grabbed. 

[0017] In another aspect of the present invention, there is provided a filter assembly 
of a washing machine including a filter case comprising a tube having inlet and outlet on a 
circumference, a partition wall provided in the tube to partition an intemal space of the tube 
into first and second chambers communicating with the inlet and outlet, respectively, and the 
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opening perforating the partition wall and a filter comprising a cap fitted to the filter case to 
be fixed thereto, a shaft extending from the cap toward the opening, and a plate provided at an 
end of the shaft to be disposed in front of the opening with a predetermined gap to prevent a 
heavy particle from passing through the opening wherein the heavy particle is gathered in a 
central area by a centrifiigal force when water flowing in the first chamber via the inlet whirls 
to pass through the opening. 

[0018] Preferably, the tube is cylindrical and the inlet is provided on an outer surface 
of the tube along a tangent direction, the plate and the opening are circular, an impeller is 
provided in the second chamber to forcibly circulate the water by being rotated by a motor, 
the shaft is disposed along a central axis of the tube, the filter is built in one body, a size of the 
plate is larger than that of the opening, an edge of the plate is overlapped with a rim of the 
openmg, the filter fiirther includes a handle extending from the cap to facilitate to be grabbed. 

[0019] It is to be understood that both the foregoing explanation and the following 
detailed description of the present invention are exemplary and illustrative and are intended to 
provide fiirther explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this application, 

illustrate embodiment(s) of the invention and together with the description serve to explain 

the principle of the invention. In the drawings: 

[0021] FIG. 1 is a perspective view of a washing machine including a filter assembly 

according to the present invention; 

[0022] FIG. 2 is a cross-sectional view of a filter assembly according to a first 
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embodiment of the present invention; 

[0023] FIG. 3 is a perspective view of the filter assembly in FIG. 2; 

[0024] FIG. 4 is a cross-sectional view of a filter assembly according to a second 
embodiment of the present invention; and 

[0025] FIG. 5 is a perspective view of the filter assembly in FIG. 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

[0026] Reference will now be made in detail to the preferred embodiment(s) of the 
present invention, examples of which are illustrated in the accompanying drawings. 
Throughout the drawings, like elements are indicated using the same or similar reference 
designations where possible. 

[0027] FIG. 1 is a perspective view of a washing machine including a filter assembly 
according to the present invention, in which a drum type washing machine is illustrated. Yet, 
the present invention can be equivalently implemented for the agitator and pulsator type 
washing machines as well as the drum type. 

[0028] Referring to FIG. 1, a drum 12 is provided inside a cabinet 10. A plurality of 
tumbling ribs 12a are provided on an inner circumference of the drum 12 and a plurality of 
perforated holes 12b are provided on an outer surface of the drum 12. The rum 12 is rotated 
by a driver (not shown in the drawing). 

[0029] A tub (not shown in the drawing) is provided in the cabinet 1 0 to enclose the 
drum 12. Hence, water supplied in the tub commimicates with the drum 12 through the 
perforated holes 12b. Meanwhile, a door 20 is provided on a front side of the cabinet 10 to put 
laundry in or out of the drum 1 2. 

[0030] A filter cover 26 is provided on one side of the cabinet 10. A filter assembly 
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(not shown in the drawing) and a drain pump (not shown in the drawing) are provided inside 
the cabinet 10 behind the filter cover 26. The drain pump forcibly discharges washing water 
outside after completion of a washing step. And, the filter assembly removes particles 
contained in the washing water, which is being drained, to prevent the drain pimp from being 
out of order or making noise. 

[0031] A filter assembly loaded in a washing machine according to the present 
invention can be implemented in various ways and is explained in detail by referring to the 
attached drawings as follows. 

[0032] FIG. 2 is a cross-sectional view of a filter assembly according to a first 
embodiment of the present invention, FIG. 3 is a perspective view of the filter assembly in 
FIG. 2, FIG. 4 is a cross-sectional view of a filter assembly according to a second 
embodiment of the present invention, and FIG. 5 is a perspective view of the filter assembly 
in FIG. 4. 

[0033] Referring to FIG. 2, a filter assembly according to a first embodiment of the 
present invention includes a filter case 30 and a filter 40. 

[0034] The filter case 30 includes a tube 3 1, a partition wall 34, and an opening 35. 

[0035] Both ends of the tube 31 are open, and an inlet 32 and an outlet 33 are 
provided on an outer circumference of the tube 31 . The inlet 32 communicates with a tub (not 
shown in the drawing). On draining, water in the tub and the drum 32 flows into the tube 31 
via the inlet 32. 

[0036] The partition wall 34 is provided in the tube 32 to partition an internal space 
of the tube 31 into a first chamber 36 and a second chamber 37. The first chamber 36 
communicates with the inlet 32 and the second chamber 37 communicates with the outlet 33. 
Of course, the both open ends of the tube 31, as shown in FIG. 2, conmiunicate with the first 
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and second chambers 36 and 37, respectively. 

[0037] The opening 35 is provided to perforate the partition wall 34. The water 
flowing into the first chamber 36 via the inlet 32 passes through the opening 35 and the 
second cheimber 37 to be discharges outside via the outlet 33. 

[0038] And, a drain pump is moxmted on one of two ends of the filter case 30. The 
drain pump includes a motor 15 and an impeller 16. The impeller 16 rotated by the motor 15 
is mounted to be disposed in the second chamber 37. 

[0039] Meanwhile, the filter 40, as shown in FIG. 2 and FIG. 3, includes a cap 41, a 
body 42, and a hole 44. 

[0040] The cap 41 is fitted to the end of the tube 3 1 next to the first chamber 36 to be 
coupled with the tube 31. In this case, a handle 45 extends from the cap 41 to facilitate a user 
to grab the cap 41 with ease. And, at least one sealing 46 is provided on an outer 
circumference of the cap 41. The sealing 56 prevents water from leaking when the cap 41 is 
coupled with the tube 31. 

[0041] The body 42 extends from the cap 41 toward the opening 35. For instance, the 
body 42 has a shape of a multiply-bent plate. And, a multitude of apertures 43 perforate the 
body 2. 

[0042] And, the hole 44, as shown in FIG. 2 and FIG. 3, is provides on a side of the 
body 42 to confront the opening of the filter case 30. Hence, water flowing into the first 
chamber 36 via the inlet 32 passes through the apertures and hole 43 and 44 of the body 42, 
the opening 35 of the filter case 30, and the second chamber 37 to be discharged outside via 
the outlet 33. 

[0043] The above-constructed filter assembly according to the first embodiment of 
the present invention removes particles such as lint and the like involved in washing water in 



8 



AZ-2003-0191-US 



a foUovsdng manner. 

[0044] First of all, once the motor 15 is actuated to rotate the impeller 16, the water, 
which is contaminated or dirty, in the tube (not shown in the drawing) and the drum 12 flows 
into the first chamber 36 via the inlet 32. The water in the first chamber 36 then passes the 
apertures 43 of the body 42 so that particles including lint and the like involved in the water 
fails to pass the apertures 43 to be filtered. In this case, the particles failing to pass the 
apertures are normally attached to the body 42. 

[0045] The filtered water having passed through the apertures 43 of the body 42 then 
flows into the second chamber 37 via the hole 44 of the body 42 and the opening 35 of the 
filter case 30. The water in the second chamber 37 is forced to move to the outlet 33 by the 
impeller 16 to be discharged outside. 

[0046] The filter assembly according to the first embodiment of the present invention 
filters the particles in the drain water using the filter 40, thereby enabling to reduce operation 
failure or breakdown of the drain pump. 

[0047] Meanwhile, in the filter assembly according to the first embodiment of the 
present invention, a considerable amount of the particles in the water flows in the second 
chamber 37 via the apertures and hole 43 and 44. Hence, it is difficult to completely prevent 
the failure of the drain pxmip. Besides, the filter 40 has a complicated structure and shape to 
be difficult to clean. 

[0048] Moreover, the body 42 of the filter assembly according to the first 
embodiment of the present invention has such a complicated shape. Hence, the cap and body 
41 and 42 are separately fabricated into two pieces, whereby the cap 41 is coupled with the 
body 42 to use. A plurality of molds are required to manufacture the filter as well as a 
complicated manufacturing process, whereby productivity decreases and product cost 
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increases. 

[0049] In order to overcome such a disadvantage of the first embodiment, the present 
invention provides a second embodiment that is shown in FIG. 4 and FIG. 5. 

[0050] FIG. 4 is a cross-sectional view of a filter assembly according to a second 
embodiment of the present invention and FIG. 5 is a perspective view of the filter assembly in 
FIG. 4, in which like elements are indicated using the same or similar reference designations 
where possible. 

[0051] Referring to FIG. 4 and FIG. 5, a filter assembly according to a second 
embodiment of the present invention includes a filter case 30 and a filter 50. A structure of the 
filter case 30 is similar or equivalent to that of the first embodiment of the present invention, 
thereby being skipped in the following. And, a characterized structure of the filter case 30 of 
the filter assembly according to the second embodiment of the present invention is explained 
as follows. 

[0052] In the filter assembly according to the second embodiment of the present 
invention, a technical background of removing particles is similar to that of a cyclone type 
vacuum cleaner which filters dust and particles heavier than air using a centrifiigal force. Such 
a principle is explained as follows. 

[0053] First of all, while water whirled in the first chamber 36 moves toward the 
second chamber 37, particles heavier than the water are gathered around a center of whirl hut 
the water is pushed toward an inner surface of the tube 31. In this case, the particles gathered 
around the center of the whirl just remain in the first chamber 36 due to a plate 53 leaving a 
predetermined interval from the opening 35 but the water flows in the second chamber 37 
only. Such a principle is similar to a centrifuge or a cyclone type vacuvim cleaner which 
separates a heavy material from a light material using a centrifiigal force. 
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[0054] As explained in the above-description, the filter assembly according to the 
second embodiment of the present invention separates particles using a centrifugal force. The 
water flowing in the first chamber 36 via the inlet 32 tums around along the inner surface of 
the first chamber 36 to whirl. Hence, the tube 31, and more particularly, the first chamber 36 
side is preferably formed cylindrical. Furthermore, the inlet 32 is preferably formed on an 
outer circumference of the tube 31 along a tangential direction thereof. With such a structure, 
the water having passed through the inlet 32 quickly moves along an inner circumference of 
the tube 31, i.e. inner circumference of the first chamber 36, thereby enabling to form the 
whirl in the first chamber 36 with ease. 

[0055] Meanwhile, in the filter assembly according to the second embodiment of the 
present invention, the inlet 32 is preferably provided on an outer circumference of the tube 31 
and the outlet 33 is preferably provided beneath the outer circiraiference of the tube 31. This 
facilitates to make the water flow in via the inlet 32 or to discharge the water outside via the 
outlet 33. And, in the filter assembly according to the second embodiment of the present 
invention, a drain pump including a motor 15 and an impeller 16 is coupled with a side of the 
second chamber 37 of the filter case 30 like the first embodiment of the present invention. 

[0056] And, the filter 50, as shown in FIG. 4 and FIG. 5, includes a cap 51, a shaft 52, 
and a plate 53. 

[0057] The cap 51, as shown in FIG. 5, is fitted into the tube 3 1 of the filter case 30 to 
be contacted with the first chamber 36. In this case, a handle 55, as shown in FIG. 5, may 
extend fi-om one side of the cap 51 to facilitate a user to grab the cap 51 for fitting to the tube 
31. And, at least one sealing 56, as shown in FIG. 4 and FIG. 5, can be provided on an outer 
circumference of the cap 51. When the cap 51 is fitted into the tube 31 to be fixed, the sealing 
56 prevents the water in the first chamber 36 from leaking outside. 
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[0058] The shaft 52 extends from the cap 52 toward the opening 35. Preferably, such 
a shaft 52, as shown in FIG. 4, is disposed along a central axis of the tube 3 1 of the filter case 
30. 

[0059] And, the plate 53, as shown in FIG. 5, is provided at one end of the shaft 52. 
The plate 53, as shown in FIG. 4, is disposed parallel with the partition wall 34 to leave a 
predetermined gap from the opening 35. The water in the first chamber 36 flows into the 
opening 35 via such a gap. 

[0060] In the filter assembly according to the second embodiment of the present 
invention, a size, e.g., diameter, of the plate 53 is preferably larger than that of the opening 35. 
Moreover, an edge of the plate 53, as shown in FIG. 4, is preferably overlapped with a rim of 
the opening 35. Namely, in view point from the cap side toward the plate 53, the opening 35 is 
blocked by the plate 53 so as not to be seen. This effectively prevents particles, which move 
toward the opening 35 in a direction of the shaft 52 in the first chamber 36 and are then 
blocked by the plate 53, from flowing into the opening 35. 

[0061] Meanwhile, the filter 50 of the filter assembly, as shown in FIG. 4 and FIG. 5, 
has a very simple shape. Besides, the filter 50, i.e., the cap, shaft, plate, and handle 51, 52, 53, 
and 55, can be buih in one body. Hence, the filter 50 can be fabricated using a single mold, 
thereby reducing its product cost. 

[0062] Operation of the filter assembly according to the second embodiment of the 
present invention is explained as follows. 

[0063] First of all, one drain is executed after completion of washing, the motor 15 is 
actuated to rotate the impeller 16. Water having particles in the drum 12 and tub (not shown in 
the drawing) then starts to flow in the first chamber 36 via the inlet 32. In this case, the water 
tums centering around the shaft 52 to form a whirl. 
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particles are completely removed from the filter 50, the filter 50 is assembled in a reverse 
order of the above-explained step and the filter cover 26 is then closed. 

[0068] The filter assembly according to the present invention has the following 
advantages or effects. 

[0069] First of all, the particles involved in the water are removed on draining, 
whereby operational failure, breakdown, and noise can be prevented. 

[0070] Secondly, the filter of the filter assembly according to the second embodiment 
of the present invention has such a simple structure that can be cleaned with ease. 

[0071] Finally, the filter of the filter assembly according to the second embodiment of 
the present invention has such a simple structure that can reduce product cost and improve 
productivity. 

[0072] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover such modifications and 
variations, provided they come within the scope of the appended claims and their equivalents. 



